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(57) Abstract

A lifting apparatus, particular a mobile lifting apparatus (2) for assisting patients using wheeled chairs, comprises a
mainly horizontal lifting platform (4) and two pairs of scissor lifting arms (8, 10) which at opposite sides of the lifting ap-
paratus (2) being pivotally interconnected in hinge points (12), one of said pair of scissor arms (8) at one end having sup- §
port wheels (14) and at opposite end being pivotally connected with the lifting platform (4), while the other pair of scissor
lifting arms (10) at one end having non-skid rest parts and at the opposite end being in sliding contact with an underside of
the lifting platform (4), swing movement causing means in the form of guiding rollers (26) at opposite ends of a transverse
beam (30) being positioned between cam discs (22, 24) so as to cause swing movements of said pairs of scissor lifting arms
(8, 10) when operating a displacement force actuator (32) inserted between said transverse beam (30) and a twisting-stiff
connection member (20) between end parts of said other pair of scissor lifting arms (10) at said end thereof being in non-
skid contact with a support surface, e.g. a floor surface, said cam discs (22, 24) being secured on said pairs of scissor arms
(8, 10) at opposite side thereof as seen from said twisting-stiff connection member (20), so as to cause the lifting platform
(4) to be lifted up when displacing said guiding rollers (26) towards said hinge points (12) and to cause the lifting platform
to be lowered when displacing said guiding rollers (26) away from said hinge points (12).
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A LIFTING APPARATUS

Tecnical field of the invention

The present invention relates to a 1lifting apparatus,
particular a mobile lifting apparatus for assisting patients
using wheeled chairs, comprising a mainly horizontal lifting
platform and two pairs of scissor arms which at opposite
sides of the apparatus being pivotally interconnected in
hinge points, one of said pair of scissor arms at one end
being provided with support wheels and at the opposite end
being pivotally connected with said lifting platform, while
said other pair of scissor arms at one end being adapted
to be in non-skid contact with a support surface, e.g. a
floor surface, and at the opposite end being in sliding
bearing contact with said lifting platform, means being
provided adapted to cause said pairs of scissor arms to
swing mutually about said hinge points in order to
displacement said lifting platform in the hight for lifting
up or lowering a patient in a wheeled chair being placed

on the lifting platform.
Prior art

A lifting apparatus of the type generally described above is
previously known from EP patent publication 0 136 986 and
FR patent specification 1 169 210 which discloses a lifting
table comprising two pairs of scissor arms, each pair
consisting of an inner arm and an outer arm pivotally
ineterconnected by means of a joint. On the outer scissor
arm is provided a shoulder with a sloping sideway and the
inner arm has an oblong hole for a transverse axle adapted
to cooperate with the slideway and coupled with a power

transmission device in the form of a hydraulic cylinder.
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Futhermore, the two outer arms extend slightly beyond the
inner arms and are ihterconnected by means of an axle on
which the hudraulic cylinder is attached. In the construction
known from FR patent specification 1 169 210 the hydraulic
cylindér' is extending past the joints such that both the
shoulders and the cooperating axle are located beyond the
joints, as seen from the stationary end of the cylinder.
In other words, the joints are located between the axle
and the attachment point of the cylinder. The result is
a most complicated and , in practice, unreliable connection
between the axle and the hydraulic cylinder, implying that

the piston rod of the hydraulic cylinder must be connected -

to both the axle and the pin of the joint, i.e. by way of

a link. The parting of the two scissor arms is initiated
by applying traction to the axle ny means of the hydraulié
cylinder, the wheel on the axle acting agains the underside
of the sloping shoulder. The construction known from EP
patent publication 0 136 986 purports to meet these problems
in that the carrier member has form of a singlé'axle, thé
two opposite end portions of which protrude through the
holes in the two inner scissor arms and which axle is
directly coupled with one end of the power transmission
device, the opposite end of which is connected to a
transverse attachment axle extending between the two outer
scissor arms, and in that the carrier axle and consequently
said slideways are located between the attachment axle and
said joints. However, both these known constructions are
rather heavy and complicated devices requiring the presence
of power installations, e.g. hydraulic power supply systems.
In other words these known lifting devices are not suitéd
for use as mobile lifting apparatuses for use when assisting
patients using wheeled chairs at>different locationmns.
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Brief description of the invention

The present invention has for its purpose to eliminate

the above-mentioned disadvantages and to provide a lifting
apparatus with a simple and reliable construction and
function. This is achieved according to the invention in
that said swing movement causing means consists of
activation members which at one end " of a therewith
cooperating displacement force actuator being adapted to
cause displacement of said activation members backwards
and forwards between said parts of said pairs of scissor
arms at the same side of said hinge points for lifting up
said 1lifting platform when displacing said activation
members towards said hinge points and for lowering said

lifting platform when displacing said activation members

away from said hinge points.

Preferably, said activation members for each pair of scissor
arms consists of separate activation means placed at
opposite ends of a transverse beam member, said displacement
force actuator being inserted between the center of said
transverse beam member and the center of a twisting-stiff
connection between end parts of said other pair of scissor
arms at said end thereof being in non-skid contact with
said support surface, i.e. opposite to said end being in
sliding bearing contact with said lifting platform.

Appropriately, said separate activation means consists of
on commen axle journals suspended double-rollers of which
the respective half-parts cooperates with separate parts

of each pair of scissor arms.

Most appropriately, said separate parts of each pair of
scissor arms cooperating with the said respective half-

parts of said double-rollers consists of cam discs which at
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opposite sides'of the apparatus are secured on the side of
the outermost pair of scissor arms and on the side of the
innermost pair of scissor arms, respectively, to the same
side of said hinge points, since the mutually distance

between said pairs <f scissor arms at both sides of the
apparatus corresponds to the width of said double-rollers.

Most advantageously, said cam discs are positioned in such
a manner on the respective sides of said pairs of scissor
arms and have such configurations that the pairs of scissor
arms may be placed mutually flushing when the apparatus is
completely swung together, i.e. with the lifting platform
in its lowermost position and with said double-rollers being
positioned between sais pairs of scissor arms and in -

operatively contact with said cam discs.

Appropriately, said displacement force actuator consists of
an actuator with worm drive and ball-screw driven by an
electic motor, e.g. operating at 24 V/40 W.

Most appropriately, the configurations of said cam discs
and said double-rollers are such mutually adapted that.
in operation direct and fully proportionality is achieved
between the displacement movement of the rollers and the
displacement in the hight of the 1lifting platform and that
the displacement force needed is approximately constant
during the cbmplete displacement movement of said
double-rollers when lifting up the platform.

Brief description of the drawings

Fig. 1 is a perspective view of an embodiment of the lifting

apparatus according to the invention,
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Fig. 2 is a side view - partly in section - of a preferred
embodiment of a lifting apparatus according to the invention
- shown in completely swung together condition and provided

with approach ramp,

Figs. 3A-3E are site plan views =~ as seen from the side -
for showing the function of the apparatus according to the

invention, and

Fig. 4 is a perspective partial view showing a double-roller
and cam dics of a 1lifting apparatus according to the

invention.

Detailed description of the shown embodiments of the

invention

A 1lifting apparatus 2 shown in Fig. 1 is adapted for use
when treating the feet of patiens using wheeled chairs such
that the foot-therapeut may be seated in a pleasant and
correct working position in front of the patients in stead
of as usual to have to lie on the knees or be seated
uncomfortable on the floor in front of patients using
wheeled chairs. As shown in Fig. 2 the 1lifting apparatus
2 may be complete swung together, i.e. that a 1lifting
platform 4 may be completely lowered to a reasonably low
loading hight in which the patient using wheeled chair via
an inclined ramp 6 relatively easy may be drive up on the
platform 4 as the loading hight may be less than 100 mm,
i.¢. that maybe the patients using wheeled chairs may drive

up on the platform 4 by themselves.

The 1lifting apparatus 2 is provided with two pairs of
scissor lifting arms 8 and 10, each of which having mutually
parallel 1lifting arm parts and each neing pivotally
interconnected in hinge points 12 at opposite sides of the
lifting apparatus. The outermost pair of scissor lifting
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arms 8 is at one end provided with support wheels 14 and
is at the opposite end, i.e. on the other side of the hinge
points 12, pivotally connected with the lifting platform 4.
The innermost pair of scissor lifting arms 10 is at one end
proVided with non-skid rest parts 16 and is at opposite
end in sliding contact against the underside of the lifting
platform 4, i.e. in front of the hinge points as the end
of the 1lifting apparatus being provided with the support
wheels 14 is defined as the front end thereof. The mutually
~parallel parts of both pairs of scissor lifting arms 8 and
10 are at the respective stipporting ends thereof mutually
twisting-stiff connected by means of thin-walled, circular

tubular members 18 and 20.

The outermost pair of scissor lifting arms 8 is in front
of the hinge points 12 and at against each other turned
innersides providéd with slice-shaped cam discs 22 of which
an arched guiding edge 1is turning upwards. The innermost
pair of scissor lifting arms 10 is in front of the hinge
points 12 and at their opposite outsides provided with
slice-shaped cam discs 24 of which an arched guiding edge
is turning downwards as the cam discs 22 and 24 have quite
uniform shape but being only mounted mutually inverted cfr.
in particular Figs. 3A - 3E. Preferably, the hight of the
cam discs 22 and 24 is slightly larger than the hight of
the lifting arm parts on which the cam discs 22 and 24 are
fixed. The cam discs 22 and 24 cooperates with thére-between
positioned double-rollers 26 being pivotally suspended on
axle journals 28 at opposite ends of a transverse beam 30
(Fig. 4) as each separate half-part of the guiding rollers
26 is in operatively contact with the respective cam discs
22,24, i.e. that the respective guiding roller parts shall
be able to rotate in opposite directions due to

simultaneously operatively contact with the opposite arched
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but each other overlapping guiding edges of the cam discs
22, 24.

A displacement force actuator in the form of an electric
driven actuator 32 is inserted between the center of the
transverse beam 30 and the center of the rearmost transverse
tubular member 20 in such a manner that the actuator 32
is pivotally connected to the tubular member 20 at 34. The
actuator 32 is driven by means of an electric motor 36 via
a worm drive and a so-called ball-screw, i.e. that the
actuator as a whole is very light-running but nevertheless
self-locking concerning its lenght-variation which in
principle may be compared with an wusual pneumatic or

hydraulic cylinder/ piston-mechanism.

The double-rollers 26 are provided with against each other
turned protruding flanges 26 which together with the said
i relation to the lifting arm parts protruding guiding edges
of the cam discs 22, 24 gives the transverse beam 30 the
necessary stability sidewards which in particular is
important when the guiding rollers 26 assume a position
in some distance from the hinge points 12. Moreover, the
entire width of the guiding rollers 26 is adapted in
accordance with mutual distance between the pairs of scissor
lifting arms 8 and 10 as the guiding rollers 26 when the
apparatus 1is swung completely together cfr. Fig. 2 are
actually placed in the space between the pairs of 1lifting

arms 8 and 10.

The configuration of the each other overlapping cam discs
22, 24 is - as shown in Figs. 3A - 3E - mutually adapted
in such a manner that a completely uniformly tension of
the actuator 32 and principally direct proportionality
between the variation in'lenght of the displacement force

actuator and the lifting movement of the platform 4.
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"The preferred embodiment of the lifting apparatus according

to the invention as shown in Fig. 2 has a weight of some
25 kg and since the apparatus at its rearmost end is
provided with a handle 40, it is very easy to move around
with the apparatus as this during transportation may be
pulled supported by' the support wheels 14. Foot-therapeuts
having duties at more nursing homes may easily tranport
the lifting apparatus by herself/hinself as futhermore the
lifting apparatus has such dimensions +that it may be
transported in a ordinary car having an extra rear door
(hatchback) . The lifting apparatus may be provided for mains
operation (220V/24W) or it rhay be provided with a
rechargeable battery; but of course rthe lifting apparatus
may as well . be adapted for entirely manual operation
operated by means of an open spindle mechanism and
hand-drive. Furthermore, it should be mentioned that the
lifting apparatus according to the invention in completely
swung together condition may very easily be made transport
stable as it - as shown in Figs. 3A - 3E - on the respective
innersides of the 1lifting arm portions are provided with
rather small locking projections 42 cooperating with the
guiding rollers 26 opposite to the cam discs 22, 24.
Alternatively, the pair of scissor arms 10 may at their
free ends opposite to the tubular member 20 provided with
special locking grooves 44 into which the axle journals
28 at the innerside of the guiding rollers 26 may be
introduced when -the pairs of scissor 1lifting arms 8 and
10 are swung completely together (Fig.4).

As mentioned it aims at said proportionality between the
lenght variation of the displacement forcrer actuator 32 and
the lifting movement of the platform 4. Such proportionality
may as well be obtained even if the cam discs on rthe,

respective pairs of lifting arms are not quite uniform as
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the lifting movement of the apparatus may be optimized in
any manners by just using two by two unlike cam discs. By
way of example it could be wanted to arrange a quite smooth
and slowly start of the lifting movement, an accelerated
middle lifting movement and again a rather smooth and gentle
finish of the lifting movement what would require quite
special configurations of unlike cam discs. If wanted these
could be positioned on the innersides as ‘'well as on the
outsides of the respective pairs of lifting arms as the
guiding rollers in such case should just be positioned in
correspondingly mutually positions regarding the single
half-parts thereof which in this way may be mutually
separated and by way of example be positioned at opposite

outsides of the pairs of lifting arms 8, 10.

The 1lifting principle with from the start completely
horizontal 1lying displacement force actuator, each other
overlapping opposite arched cam discs and there-between
placed guiding rollers may advantageously be used in many
stationary 1lifting apparatuses in particular where low
starting hight of the lifting platform and relatively large
differences in hight shall be achieved on very little space
as the lifting principle of the lifting apparatus according
to the invention may be used by means of rather cheap and
very stably operating apparatuses which furthermore nor
as usually have to be over-dimensioned in order to work
out an intial-lift from an usual dead centre position what

possibly is of greatest importance by the invention.

Of course, the described 1lifting apparatus may within the
scope of this invention be modifyed. By way of example the
lifting apparatus may in a sepecial embodiment be adapted
for use on railway stations for lifting up patients using
wheeled chairs and being adapted to be stored in special

coffers under the railway coach or even under a bus.
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CLAIMS

1. A 1lifting apparatus, patticular a mobile 1lifting
apparatus for assisting patients wusing wheeled chairs,
comprising a mainly horizontal platform'and two pairs of
scissor arms which at opposite sides being pivotally
interconnected in hinge points, one of said pair of scissor
arms at one end being provided with support wheels and at
the opposite end ©being pivotally connected with said
platform, while said other pair of scissor arms at one end
being adapted to be in non-skid contact with a support
surface, e.g. a floorrsurfaée, and at the opposite end being
in sliding bearing contact with said platform, means being
provided adapted to cause said pairs of scissor arms to
swing mutually about said hinge points, ¢ h'a r a c t e
r iz ed in that said swing movement causing means consists
of activatioﬁ members which at one end being positioned
between parts of said pairs of scissor arms and of a
therewith cooperating displacement force actuator being
adapted to cause displacement of said activation members
backwards and forwards between said parts of said pairs
of scissor arms at the same side of said hinge points for
lifting up said platform when displacing said activation
members towards said hinge points and for lowering said
platform when displacing said activation members away
from said hinge points.

2. A lifting apparatus according to claim 1, ch ar a cte
r i z e d in that said activation members consists of for
each pair of scissor arms separate activation means placed
at opposite ends of a transverse beam member and that said
displacement force actuator is inserted between the center
of said tranverse beam member and the center of a twisting-
stiff connection between end parts of said other pair of'
scissor arms at said end thereof being in non-skid contact
with said floor surface, i.e. opposite to said end being -

in sliding bearing contact with said platform.
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3. A lifting apparatus according to claim 2 ch ar acte
r i z e d in that said separate activation means consists of
on common axle journals suspended double~rollers of which
the respective half-parts cooperates with separate parts

of each pair of scissor arms.

4, A lifting apparatus according to claim 3 ch aracte
r i z e d in that said separate parts of each pair of
scissor arms cooperating with the respective half-parts
of said double-rollers consists of <cam discs which at
opposite sides of the apparatus are secured on the side
of the outermost pair of scissor arms and on the side of
the innermost pair of scissor arms, respectively, to the
same side of said hinge points, since the mutually distance
between saici pairs of scissor arms at both sides of the
apparatus corresponds to the width of said double-rollers.

5. A lifting apparatus according to claim 4 ch aracte
r i z e d in that said cam discs are positioned in such
a manner on the respective sides of said ends of the pairs
of scissor arms and have a such configuration that the pairs
of scissor arms - when the apparatus is completely swung
together, i.e. with the platform in its lowermost position,
and with said double-rollers positioned between the said
pairs of scissor arms and in operatively contact with said

cam discs - may be placed mutually flushing.

6. A lifting apparatus according to claim 2 ch aracte
r i z e d in that said displacement force actuator consists
of an actuator with worm drive and ball-screw driven by an

electic motor, e.g. operating at 24 V and 40 W.
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7. A lifting apparatus according to claims 1 and 5 ¢ h a
racterizedin that the configuration of said cam
dics and said duble-rollers are such mutually adapted that
in operatiori direct and fully proportionality between the
displacement movement of the rollers and the displacement
in the hight of the platform and that the displacement force
needed is approximately constant during the complete
displacement movement of said double-rollers when lifting

up the platform.
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